Abstract. This work analyses instances of discussion related to the Brazilian public policy on health information and communication technologies (ICT).
Introduction
Over the last twenty years, countries have bet on national strategies to incorporate information and communication technologies (ICT) into health practices [1] [2] [3] [4] [5] and scientific literature about Health Information Systems (HIS) reports that the informatization of health is a long-term process influenced by diverse actors [1, [6] [7] [8] . This is also the case in Brazil, where the first HIS emerged in the 1970s [9] and, after three decades, diverse advances have taken place in an effort to develop ICT for the benefit of health. In Brazil, the HIS were developed by actors in both public and private sectors to meet the demands of health planning and management, as was the elaboration of a national strategic vision of heath informatics [4] . However, recent attempts by the Ministry of Health (MoH) aiming to construct an Electronic Health Record (EHR) on a national level failed and the HIS produced in Brazil are fragmented, limiting the use of the information for the benefit of the Brazilian population [8] .
Considering the complex scenario related to the informatization of health in the Brazilian setting, it becomes necessary to study the factors associated with this process. Therefore, based upon the premise that participative actions can bring about better results for health ICTs, this work seeks to analyze the participation of diverse actors involved in the instances of discussions of health informatics in Brazil.
To do so, this work articulates three theoretical perspectives -Health Information Systems Project [6] [7] 10] , Information and Information Technology in Health [8] [9] 11] , and Development Studies [12] -in order to formulate an analytical model that relates instances and actors involved in the discussion of health informatics in Brazil. Therefore, national instances of discussion about health ICTs are identified, as are the actors who have participated in such instances.
This work is organized in the following manner: After the introduction, section 2 reviews literature associated with the three theoretical perspectives cited and presents the analytical model for the analysis of participation in instances of discussion on health informatics. Section 3 discusses the methodological procedures adopted in the study. Section 4 presents the results accrued from the analysis of the chronological trajectory of health informatics in Brazil, from the 1990s onwards, and section 5 discusses the results found. Finally, in section 6, the work's conclusions are presented.
Literature Review
Since the 1990s, diverse countries have sought to explore the possibilities associated with health ICTs through national projects and strategies. Among such one can quote Canada [1] , Australia [2] and England [3] and more recently the United States [5] . Such initiatives have generally been conducted by independent entities that support local actions aiming to develop HIS, while, on a national level, they seek to link governmental actors and civil society, in order to construct agreements and define patterns to integrating local systems.
Research shows that the social participation in discussion processes and implementation of health ICT can be a critical factor for the success of these projects. As such, in the following paragraphs three theoretical perspectives that study participatory processes will be presented: Health Information Systems Project [6] [7] 10] , Information and Information Technology in Health [8] [9] 11] and Development Studies [12] .
In the context of studies about ICT in developing countries, the Health Information Systems Project (HISP) [6] [7] 10] , observing the necessity to develop HIS in a sustainable and scalable manner [6] [7] , argues about the importance of establishing networks of action that make feasible the implementation of HIS [6, 10] .
The networks of action [6 p . 342] are defined as "intended to capture the dynamics of translating, aligning heterogeneous networks of routines, technology, and learning within politically contested terrains of opposing projects and ideologies, in an effort to promote sustainable, replicable changes". This network of heterogeneous actors is mobilized to support the system, as well as promote the sustainability of HIS [6] [7] , scalability [6] , technical capabilities, and learning [10] . The actors of networks of action include politicians, bureaucrats, representatives of international organizations, researchers, and technical artifacts, i.e. infrastructure, HIS and other technological resources. Therefore, strategies are needed to design flexible and participatory activities that bring together the different interests, with a view toward mobilizing support for HIS [6] .
In Brazil, within the context of the Brazilian Sanitary Movement [8] [9] 11] , studies have argued how participative actions can enable the development of ICT, aiming at attending the interests of Brazilian society. For instance, Moraes and Vasconcellos [11 p. 97 ] put the challenge to "expand the use of information in the daily decision making of health, either in policy, management, surveillance, clinic or social control, facing unequal access to the benefits of technological advancement". Thus, they proposed a way to build a national pact around the theme of health informatics, suggesting the convening of a National Conference on Information and Information Technology in Health.
Moreover, Moraes and Gomez [8] proposed the construction of a politicalepistemological interfield encapsulating the production of information in health practices, from assistance to planning and management. In the words of the authors "an 'information and information technology 'interfield', in order to put forth a manifesto that considers actors, practices, procedures and knowledge that crosses over as well as penetrates other 'fields', have already constituted differentiated criteria of identity and value within common health references" [8 p. 560] .
The information and information technology interfield accrued from the Brazilian Sanitary Movement integrates HIS, from assistance to planning and management. This interfield is composed of the entirety of information related to health, namely administrative, financial, and assistance, in both the domain of public and private health. Or in other words, information that is widely used, from clinical practice -in professional/patient relations -to planning and management actions [8] .
Based on the concept of the information and information technology interfield, Moraes and Gomez [8] illustrate some spaces for discussion of the production of health information. These areas involve public and private actors, comprising: (a) the ways of life in health, regarding civil society; (b) the government, covering instances of integrative health information; (c) economic undertakings, encompassing the producers of goods and services of ICT; and (d) science and technology, including education and research in informatics in health. The spaces would be related and, through them, informational praxis in health would be discussed [8] .
Finally, within the context of Development Studies, Evans [12] observes the frustrating results of the institutional monoculture, which as he explains, "try(ing) to impose uniform institutional blueprints on the countries of the South -what I call "institutional monocropping" -has produced disappointing results" [12 p. 20 ]. Therefore, the author proposes for the amplification of the notion of development to go beyond economic growth and, based in the thinking of Amartya Sen, defends the organizational move in which "'deliberative democracy' offers a more substantial institutionalization of 'public discussion and exchange'" [12 p. 22] .
Thus, Evans [12 p. 22] argues that, "institutions indeed appear to be effective in engaging the energies of ordinary citizens in the process of social choice', in that they "appear to increase citizenry's willingness to invest in public goods and to enhance the delivery of these goods".
Therefore, based on the contributions of the three perspectives cited above, this work defines an analytical model for analysis of participation in the instances of discussion on health informatics (Figure 1 ), composed by instances of discussion and actors.
The instances of discussion are defined as spaces in which actors discuss and deliberate questions related to health ICT. Therefore, they influence the development of material elements of health informatics, which are: HIS, patterns of interoperability and norms, such as the allocation of resources, finances, technologies and people. This definition is based on the concept of networks of action [6] , interfield spaces of information and information technology in health [8] , and deliberative institutions [12] .
The actors are defined as representatives of diverse segments involved in health ICT. According to the three perspectives [6, 8, 12] , such actors are comprised of politicians, bureaucrats, businesses, social movements, international organisms, science and technology organizations, and class associations, among others. Based on Moraes and Gomez [8] , the actors are classified in accordance with four categories: government, businesses, science and technology and civil society.
Fig. 1. Analytical model of participation in instances of discussion on health informatics
Stemming from the theoretical concepts proposed and based upon the premise that participative institutions can generate better results for public policies on health ICT in Brazil, this work seeks to identify how instances of discussion were instituted throughout the last twenty years, how they came about, which objectives they hold and which actors have participated in these instances.
Thus, the objective of this paper is to understand how instances of discussion on health informatics are promoting social participation in the formation and implementation of public policies in health informatics in Brazil.
Method
This study, aiming to analyze the instances of discussion related to health informatics, is based upon a qualitative approach supported by documental analysis. For such, as shown in Table 1 , information about legislations and norms related to the Brazilian health system have been collected, more specifically regarding health informatics, from the 1980s onwards. It was also surveyed news and reports about actions related to the informatization of health in Brazil.
The analysis of the data is based upon the analytical model proposed in section 2. Thus, actors and instances of discussion related to health information policies were analyzed via this aforementioned model. [26] Regulates standards for information sharing at SUS.
The instances of discussion were identified as the spaces established in the legislation. During their analysis, one attempted to identify the goal set for each instance, and the period in which the instances were created (and, in some cases, altered). The actors include institutional participants in the instances of discussion, namely government, business, science and technology institutions, and civil society.
The following section presents a historical trajectory of health informatics in Brazil, showing its main events. Then, discussion section sought to identify how the objectives of instances of discussion complement each other or overlap. Furthermore, one attempted to analyze how the different categories of actors were present in each instance of discussion.
Health ICT in Brazil
In Brazil, the first HIS appeared in the 1970s in the welfare health system in effect at the time, and in the 1980s HIS were developed to control the billing submitted by health providers accredited by the National Institute of Social Security (INAMPS) [9] . In the 1980s, the Sanitary Movement, in order to challenge the prevailing model at the time, championed a political campaign for the universal right to health. This campaign was called the Brazilian Sanitary Reform, which culminated with the institution of the Unified Health System (SUS), the current base of the Brazilian health system [27] .
The Brazilian health system, SUS, encompasses the universal right to health, public financing, administrative decentralization, and community participation. These fundaments have been achieved at Federal Constitution of 1988 [13] , Law 8080 of 1990 [14] , and Law 8142, also of 1990 [15] . Due to that, national, state and municipal councils on health were created, representing the instances of social participation in the discussions on the Brazilian health system [15], such as the Intergovernmental Commissions Tripartite (CIT) and the Intergovernmental Commissions Bipartite (CIB), which comprise the instances of interfederative pacts with the SUS [17] .
Along with the SUS, the National Health Information System (NHIS) was established, whose organization fell to the Ministry of Health (MoH), in partnership with states and municipalities. To account for this attribute, in 1990 the IT Department of SUS (Datasus) was created [16] . The decentralized management, a basic tenet of the SUS, oriented actions aiming to provide HIS at regional and local levels. As such, Datasus began to produce HIS to support the actions of state and municipal health secretariats.
Considering the range of existing HIS in Brazil and the necessity to homogenize information, the MoH, at the end of the 1990s, launched the National Health Card project [11, [28] [29] . This project aimed to create a national registry of citizens, and as such, aggregate the information present in various HIS used in Brazil, providing a platform to channel informatics around the EHR. However, few results have been effectively reached to date [28] .
In the 2000s, regulatory agencies in the health arena were established: the National Regulatory Agency for Private Health Insurance and Plans (ANS) [20] and the Brazilian Health Surveillance Agency (Anvisa) [19] . The ANS introduced new governance in the management of supplementary health, regulating operating activities and private health service providers. Anvisa had already come to act within the National Health Surveillance System, regulating the commercialization of products and services subject to sanitary vigilance. Thus, agencies came to command informatics activities within their areas of expertise.
Still in the 2000s, the first mobilizations pursuing a more holistic view of health information began. These mobilizations culminated in 2004 with the publication of the National Policy on Information and Information Technology in Health (PNIIS) in the 12th National Health Conference [4] . The PNIIS, while being a trademark, became an important referential in the development of health informatics in Brazil, as it defined the national strategic vision. Thus, guidelines and actions designed and established responsibilities to government actors and civil society. However, since the publication of PNIIS, very little of its propositions have actually been implemented.
In 2002, the Inter-Agency Health Information Network (RIPSA) was created with the objective of consolidating the generation of health information, as agreed with the Pan American Health Organization (PAHO) [21] . During this period, the National Council of Health (CNS) also reformed the Intersectoral Commission of Health Communication and Information (CICIS), established in 1998 [18] , which aims to assist the CNS in subjects seeking the democratization of communication and information [22] . [23] .
Alongside the activities of the MoH, the Brazilian Society of Health ICT (SBIS), in conjunction with the Federal Council of Medicine (CFM), has developed a certification process for EHR. This process, also known as electronic signature, became a significant milestone in health ICT, as it established the legal foundation for the full adoption of computerized clinical record as a substitute to paper.
More recently, in 2009, the MoH established the Health Information and Information Technology Committee (CIINFO/MoH) with regulatory functions, policies and oversight of the activities of health informatics within the SUS [25] . In 2011, the MoH, based on the determination of the CIINFO, regulated standards for interoperability of health information [26] . This discussion did not count on the participation of other actors of civil society, who strongly criticized the actions of the MoH [30] .
In parallel, fragmented HIS continued to be developed. The MoH, itself, currently owns around 60 information systems, which support various administrative functions, assistance and statistics [31] , while states and municipalities use more than 700 HIS [28] . Furthermore, in the supplementary health sector, HIS have been developed aiming at an efficient management of inventories and costs.
From the scenario presented, the next section unveils the actors and instances of discussion of health informatics in Brazil, arguing some implications accrued from these instances in the outcomes of health informatics in Brazil.
Discussion
Participation is present in the discourse of health information in Brazil since the rise of the SUS, as the Brazilian constitution assures society's participation in actions related to health [13] . Likewise, social participation is assured in instances of health planning and management, as is the case of national, state and municipal councils on health [15] . In the case of health informatics, some instances of participation have their thematic spaces, such as the CICIS within the CNS [18, 22] , the COPISS within the ANS [23] , and CIINFO within MoH . The text of PNIIS also reinforces the importance of participatory activities for the determination of actions on health informatics [4] .
Although the participatory instances have existed since the beginning of the SUS, in recent years there is increasing discussion of instances of health informatics, as was the case with RIPSA [21] , COPISS [23] and CIINFO [24, 30] . These instances reflect the complexity of the Brazilian health system, which receives public and private financing, as well as the participation of both public and private health service providers.
The complexity of the health informatics scenario is evidenced by the wide range of state actors and civil society organizations present in the discussion of public policy related to the area. In public health, there are SUS managers -MoH, state health departments and local health departments -public providers of health services and social control agencies, such as the CNS, state boards and municipal councils health. In supplementary health, ANS, health insurance companies and private providers are present. There are also actors who are part of both the public and supplementary health system, namely: the citizenry, philanthropic providers, associations, institutions of science and technology, and service providers of healthcare information technology.
These actors have debated health informatics in various stages of discussion, as presented in Table 2 . As it can be seen, it was found via consultation with the current legislation four instances of discussion about health informatics without a single coordination or assignment of tasks, which can create conflicts that might affect the advancement of health informatics public policy in Brazil. As for the actors present in this discussion, CICIS is represented by members of government and civil society; RIPSA includes actors within the MoH and technicalscientific institutions, the COPISS comprises a wide range of government and civil society, and finally the CIINFO considers organs of the MoH, Ministry of Planning, RIPSA and ABNT. As shown in Table 3 , the actors from government, civil society, business and science & technology are present to a greater or lesser degree, in various instances of discussion.
The COPISS consists of various actors in society. Although it has an over representation of civil society and an under-representation of businesses, COPISS is constituted in a plural forum involving various actors of supplementary health in its principal context of discussion.
However, some instances contain mostly government officials, as the CIINFO, which consists mainly of actors from government itself. Moreover, it can still be observed in some instances, as CICIS and COPISS, that important government actors, although having a seat, have not indicated representatives yet. Finally, the low level of participation of businesses in instances of discussion is also noted. The asymmetries of participation can influence the participatory debate on the formulation and implementation of health informatics public policy in Brazil. According to Evans [12] , institutions with social participation increase the likelihood of generating public goods and societal engagement in public policy. Likewise, Moraes and Gomez [8] proposes the reconstruction of an interfield of information and informatics in health, involving various segments of society. Thus, Braa et al. [6] advocate the construction of networks of action involving diverse community actors in the implementation of HIS. It is necessary that the government and civil society actors are represented in the various spheres of discussion, in order to build intertemporal agreements that lead to the development of information technology in this field.
Actions without the broad participation of society can lead to conflicts, as is the case of the ordinance that regulates the exchange of information between information systems used in the public and private spheres [26] . Such regulation has suffered various criticisms for not considering the interests of civil society [30] .
On the other hand, the case of ANS represents a breakthrough in discussions with government and civil society. The agency has developed TISS and TUSS standards allowing the automation of transactions between health providers and health operators, increasing the adoption of ICT for private health.
Finally, other actors, even without much government involvement, have developed actions. An example is the digital certification standard for EHR, prepared by SBIS in conjunction with CFM, without the participation of MoH. Thus, one observes that actions, even without the direct participation of government representatives, set standards in health ICT that ended up being used all over the country.
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Concluding Remarks
Health ICTs have been part of the Brazilian scenario since the 1970s, but today they still have not been able to transform health practices in the country. While there have been advances in the area, limitations in the effective use of informatics within health practices in Brazil still exist. Recent failures in the construction of EHR reveal instances in which the process of health informatization will not take place by itself. Rather, a discussion that includes the government, businesses and civil society becomes necessary, aiming to develop health informatics toward the benefit of Brazilian society.
Participation is present in the discourse of health information since the surge of the SUS but in recent years an increase in instances of discussion has been observed. These new instances reflect the intention of actors to create spaces to influence health informatization. It is important that these instances possess particular coordination and attributions, in order to avoid conflicts in the standardization and definitions produced in each space.
It is also important that the instances of discussion have representation from diverse actors from both the government and civil society, thus producing agreements that engage all participants in the construction of public goods that convey to the development of health informatics.
This study focused on the Brazilian scenario, not analyzing local or regional experiences. Future research may be based on the proposed theoretical framework to analyze other instances of discussion.
Furthermore, the categories employed in this study can also limit the understanding of the complexity of actors involved in the discussion of health informatics in Brazil. For example, Brazilian civil society is not homogeneous, representing diverse and quite often divergent interests. Thus, more studies become necessary in order to better understand the interests present within Brazilian health informatics.
The enlargement of theoretical backgrounds is a highly argued topic within studies about ICT in developing countries. Avgerou [32] observes that, "we need studies of the political actors and institutions through which economic models and technological potential are translated into industries, information infrastructures and 'empowered' societies". This work points in that direction, toward the proposal of an integration of three theoretical perspectives for better understanding the HIS in Brazil.
Finally, it is expected that the perspective proposed in this work enable the development of further studies that seek to assess the quality of public policies, norms and definitions produced in instances of discussion, as well as the social participation that these instances provide.
